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(54) A compression injection molding method of a resin molded articles, the mold apparatus, 
the resin molded article and a molding machine having the mold apparatus 



(57) A molding method of and an apparatus for mak- 
ing a resin molded article by using a mold apparatus 
(23,24) includes the steps of: a) starting filling resin Into 
a cavity (37) forming part of the mold apparatus (23,24) 
before a mold closing process Is finished; b) finishing 
the mold closing process after filling the resin into the 
cavity (37) forming part of the mold apparatus (23,24) is 
finished; and c) implementing a mold clamping process 
after the mold closing process is finished. A further claim 
Is directed to the manufactured product. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention generally relates to 
molding of resin molded articles. More particularly, the 
present invention relates to a molding method of a resin 
molded article by a mold apparatus, the mold apparatus, 
the resin molded article, and a molding machine having 
the mold apparatus. 

2. Description of the Related Art 

[0002] In a molding machine such as an injection 

molding machine, resin heated and melted in a heating 
cylinder is injected into a cavity of a mold apparatus un- 
der high pressure so thai the cavity is filled with the mol- 
ten resin. The molten resin is then cooled and solidified 
so as to obtain a molded article. 

[0003] The mold apparatus includes a stationary mold 
and a movable mold. The movable mold is advanced to 
and retracted from the stationary mold by a mold clamp- 
ing apparatus, to thereby perform mold opening, mold 
closing, and mold clamping. 

[0004] Mold opening is defined as retracting the mov- 
able mold from the stationary mold in a state where a 
parting surface of the movable mold is in contact with a 
parting surface of the stationary mold. Mold closing is 
defined as advancing the movable mold to the stationary 
mold until the parting surface of the movable mold 
comes in contact with the parting surface of the station- 
ary mold in a state where the movable mold is remote 
from the stationary mold. Mold clamping is defined as 
the stationary mold being pushed by the movable mold 
by applying a force in a state where the parting surface 
of the movable mold comes in contact with the parting 
surface of the stationary mold. 

[0005] Meanwhile, an injection compression molding 
method has been suggested so as to prevent the mold- 
ed article from being deformed, improve an orientation 
of the molecules of the resin, and reduce residual stress 
of the molded article. 

[0006] In the injection compression molding method, 
the resin Is filled in a state where the cavity is slightly 
expanded and then the mold clamping is implemented 
so that the resin In the cavity is compressed. A Rollinks 
method and a micro mold method are known as injection 
compression molding methods. 

[0007] The Rollinks method is a method developed by 
a British mold company Rollinks in the 1960s. The Roll- 
inks method can be divided into the following two meth- 
ods. One is a method wherein the resin in the cavity is 
pressed and compressed without opening the parting 
surfaces of the mold apparatus. The other is a method 
wherein the resin in the cavity is pressed and com- 
pressed by opening the parting surfaces of the mold ap- 



paratus. 

[0008] In the method wherein the resin in the cavity is 
pressed and compressed without opening the parting 
surfaces of the mold apparatus, the molten resin is in- 
5 jected so as to be filled in the cavity and then the ex- 
panded cavity is contracted so that the resin is pressed 
and compressed. 

[0009] In this case, the respective parting surfaces 
push each other by a hydraulic cylinder apparatus and 
10 a spnng, so that the generation of a burr at the molded 
article due to leaking of the resin to a gap before the 
parting surfaces can be prevented. 
[0010] In the method wherein the resin in the cavity is 
pressed and compressed by opening the parting surfac- 
es es of the mold apparatus, the molten resin is injected so 
as to be filled in the cavity in a state where the movable 
mold is slightly retracted from the stationary mold so as 
to slightly open the parting surfaces. Afterthat, the mov- 
able mold is advanced to the stationary mold, so ihHi 
20 moid closing and mold clamping are implemented and 
the resin in the cavity is pressed and compressed. 
[0011] FIG.1 is a view showing a state where the mol- 
ten resin is filled into the cavity by a related art molding 
method. FIG. 2 is a view showing a state where the rcsm 
25 in the cavity is pressed and compressed by a related art 
molding method. 

[0012] Referring to FIGS. 1 and 2, a movable mold 
102 provided at a movable platen can be advanced to 
and retracted from a stationary mold 101 provided at a 
•3D stationary platen. A cavity 103 is formed between the 
stationary mold 101 and the movable mold 102. A mol- 
ten resin 106 is filled in the cavity 103. A runner 104 
connected to the cavity 103 is formed at the stationary 
mold 101. The molten resin 106 injected from an injec- 
ts tion nozzle of an injection apparatus flows in the runner 
104 so as to be filled in the cavity 103. 
[0013] In a case where the molten resin 106 is filled 
in the cavity 1 03, as shown in FIG. 1 , the movable mold 
102 is slightly retracted from the stationary mold 101 . 
-^0 That is, there is a distance of "a" between the parting 
surface of the movable mold 1 02 and the parting surface 
of the stationary mold 101, so that the cavity 103 is 
slightly expanded. 

[0014] Accordingly, the molten resin 106 filled in the 
45 cavity 1 03 is not pressed. In order to prevent a burrfrom 
being generated at the molded article due to leaking of 
the molten resin 106 along the parting surfaces of the 
movable mold 102, a so-called indentation type mold 
apparatus can be applied. In the indentation type mold 
50 apparatus, mold surfaces are formed so that the station- 
ary mold 101 is socket-spigot -connected to, the mova- 
ble mold 102. 

[0015] Next, the mold clamping apparatus is per- 
formed so that the movable mold 1 02 is advanced to the 
55 stationary mold 101 and the cavity 103 is contracted. 
Because of this, as shown in FIG. 2, mold closing and 
mold clamping are implemented so that the molten resin 
106 In the cavity 103 is pressed and compressed. 
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[0016] On the other hand, in the micro mold method, 

a certain amount of compressed resin is expected be- 
fore the molten resin is injected into the cavity, and 
thereby the volume of the cavity is expanded in ad- 
vance. After the molten resin is injected so as to be filled 
in the cavity, the movable mold or a core of a mold is 
advanced at a proper timing by the hydraulic cylinder 
apparatus. Because of this, the cavity that is first ex- 
panded and then is contracted so that the molten resin 
is pressed and compressed. 

[001 7] Thus, a pressure distribution inside of the mol- 
ten resin in the cavity is equalized by the injection com- 
pression molding method such as the Rollinks method 
OF the micro mold method. Therefore, the orientation of 
the molecules of the resin is improved so that the tran- 
scription-ability of a surface of a mold is improved. 
[001 8] As a result of this, shrinking of the resin is pre- 
vented, the residual stress of the molded article is re- 
duced, and the deformation of the molded article is pre- 
vented. Because of this, the injection compression 
molding method is applied to molding molded articles 
required to have high precision, such as a minute part, 
an optical lens, an optical disk, a light transmission plate, 
or the like. 

[001 9] However, the related art injection compression 
molding methods were developed for molding a molded 
article having a plane configuration such as a disk. 
Hence, the related art injection compression molding 
methods cannot be applied to molding the molded arti- 
cles having a solid configuration such as a deep bottom 
container. 

[0020] Since recently the reduction of a weight of a 
heavy container to a container made of resin is strongly 
required, there is a tendency fort a thick wall of the con- 
tainer made of resin to become thin. However, in the 
case of a glass type deep bottom container having a 
height larger than the diameter of an opening part. If a 
wall part is made thin-walled, a fluid path of the resin in 
the cavity becomes narrow. Therefore, the molten resin 
that is injected is not spread all over the cavity sufficient- 
ly so that inferior articles may be generated. 
[0021] Particularly, in a case where resin having a 
high viscosity Is used, even if the related art Injection 
compression molding methods are applied, flow-ability 
of the molten resin is low. Because of this, since the mol- 
ten resin may not pass through a part of the cavity cor- 
responding to a thin-walled side wall, it may be difficult 
to mold a deep bottom container. 

SUMMARY OF THE INVENTION 

[0022] Accordingly, it Is a general object of the present 
invention to provide a novel and useful molding method 
for a resin molded article made by a mold apparatus, 
the mold apparatus, the resin molded article, and a 
molding machine having the moid apparatus, in which 
one or more of the problems described above are elim- 
inated. 



[0023] Another and more specific object of the 
present invention is to provide a molding method for a 
resin molded article made by a mold apparatus in a short 
period of time, the mold apparatus, a molding machine 
5 having the mold apparatus, and the resin molded article, 
the resin molded article having a deep bottom concave 
solid configuration wherein a side wall part is thln- 
walled. 

[0024] It is also an object of the present invention to 

10 provide a molding method of making a resin molded ar- 
ticle by using a mold apparatus, including the steps of: 
a) starting filling resin into a cavity forming part of the 
mold apparatus before a mold closing process is fin- 
ished; b) finishing the mold closing process after filling 

15 the resin into the cavity fomning part of the mold appa- 
ratus is finished; and c) implementing a mold clamping 
process after the mold closing process is finished. 
[0025] It is also an object of the present Invention to 
provide a mold apparatus used for molding a resin mold- 

20 ed article by using a stationary mold and a movable 
mold, including a cavity forming part forming a configu- 
ration of the resin molded article; wherein the cavity 
forming part includes a bottom part situated in a direc- 
tion substantially perpendicular to opening and closing 

25 directions of the mold apparatus and a side wall part that 
is thin-walled and inclining to the opening and closing 
directions of the mold apparatus in a state where the 
moveable mold comes In contact with the stationary 
mold. 

30 [0026] It is also an object of the present invention to 
provide a mold apparatus used for molding a resin mold- 
ed article, including a stationary mold having a parting 
surface; a movable mold that advances to the stationary 
mold and has a parting surface coming in contact with 

35 the parting surface of the stationary mold by being 
pushed; a projection part that is provided at one of the 
parting surfaces and has a ring configuration; and a con- 
cave groove forming part that is formed at the other one 
of the parting surfaces, receives the projection part, and 

40 has a ring configuration. 

[0027] It is also an object of the present invention to 
provide a resin molded article made by a method includ- 
ing the steps of: a) starting filling resin Into a cavity form- 
ing part of the mold apparatus before a mold closing 

•^5 process is finished; b) finishing the mold closing process 
after filling the resin into the cavity forming part of the 
mold apparatus is finished; and c) Implementing a mold 
clamping process after the mold closing process is fin- 
ished. 

so [0028] It is also an object of the present invention to 
provide a resin molded article molded by an injection 
molding machine, Including a configuration of a contain- 
er having a concave part having a thin-walled thickness 
of 0.2 mm through 3.0 mm. 

55 [0029] It is also an object of the present invention to 
provide a resin molded article made by a mold appara- 
tus, Including a configuration of a container having a 
concave part inside thereof, and 100 through 400 of 2/ 
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T of the container in a case where the resin is polysty- 
rene, 1 1 0 through 400 of 7J\ of the container in a case 
where the resin is polystyrene having an endurablity 
against innpact, 1 20 through 400 of Z/T of the container 
in a case where the resin is polypropylene, 70 through 
300 of 2/T of the container in a case where the resin is 
high density polyethylene, 80 through 300 of Z/T of the 
container in a case where the resin is low density poly- 
ethylene, and 50 through 250 of Z/T of the container in 
a case where the resin is polyethylene terephthalate, 
wherein Z is defined as a resin fluid length from a resin 
supplying part to a part farthest from the resin supplying 
part in a cavity fonning part forming the configuration of 
the molded article in the mold apparatus, and T is de- 
fined as a thin-walled thickness of the resin molded ar- 
ticle. 

[0030] It is also an object of the present invention to 
provide a molding machine having a mold apparatus 
used for molding a resin molded article by a stationary 
mold and a movable mold thereof, wherein the mold ap- 
paratus includes a cavity forming part forming a config- 
uration of the resin molded article, and the cavity forming 
part includes a bottom part situated in a direction sub- 
stantially perpendicular to opening and closing direc- 
tions of the mold apparatus and a side wall part that is 
thin-walled and inclining to the opening and closing di- 
rections of the moid apparatus in a state where the mov- 
able mold comes in contact with the stationary mold. 
[0031] It is also an object of the present invention to 
provide a molding machine configured for resin molding 
by a mold apparatus, wherein the mold apparatus in- 
cludes a stationary mold having a parting surface; a 
movable mold that advances to the stationary mold and 
has a parting surface coming contact with the parting 
surface of the stationary mold by being pushed; a pro- 
jection part that Is provided at one of the parting surfaces 
and has a ring configuration; and a concave groove 
fonning part that is formed at the other one of the parting 
surfaces, receives the projection part, and has a ring 
configuration. 

[0032] Other objects , features , and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] 

FIG. 1 is a view showing a state where the molten 
resin is filled into the cavity by a related art molding 
method; 

FIG. 2 is a view showing a state where the resin in 
the cavity is pressed and compressed by a related 
art molding method; 

FIG. 3 is a view schematically roughly showing a 
structure of an injection molding machine of a first 
embodiment of the present invention: 



FIG. 4 is a perspective view of a molded article of 
the first embodiment of the present invention; 
FIG. 5 is a cross sectional view of a molded article 
of the first embodiment of the present invention; 
5 FIG. 6 is a cross sectional view of a structure of a 

mold apparatus of the first embodiment of the 
present Invention; 

FIG. 7 is a first cross sectional view of a mold ap- 
paratus in a mold opening state of the first embod- 
-io iment of the present invention; 

FIG. 8 is a cross sectional view of the mold appa- 
ratus of the first embodiment of the present inven- 
tion where the molten resin Is being filled in the cav- 
ity; 

?5 FIG. 9 is a cross sectional view of the mold appa- 
ratus of the first embodiment of the present Inven- 
tion in a mold closing state; 

FIG. 1 0 is a view showing an action of the mold clos- 
ing process of the mold apparatus of the first em- 

20 bodiment of the present Invention; 

FIG. 11 is a first cross sectional view of the mold 
apparatus of the first embodiment of the present in- 
vention in a mold opening state; 
FIG. 12 is a first cross sectional view of the mold 

25 apparatus of the first embodiment of the present in- 
vention in a state where a molded product is taken 
out; 

FIG. 13 is a second cross sectional view of the mold 
apparatus of the first embodiment of the present in- 
30 vention in a state where a molded product is taken 
out; 

FIG. 14 is a view showing a first action sequence of 
the injection molding machine of the first embodi- 
ment of the present invention; 

35 FIG. 15 is a view showing a second action se- 
quence of the injection molding machine of the first 
embodiment of the present invention; 
FIG. 16 is a view showing a third action sequence 
of the injection molding machine of the first embod- 

40 Iment of the present invention ; 

FIG. 1 7 is a view showing a configuration and meas- 
urements of the molded product of first embodiment 
of the present invention; 

FIG. 1 B is a graph of a relationship of a compressed 

45 amount of the resin distance and a fluid length and 
a height of a molded product In the first embodiment 
of the present Invention; 

FIG. 19 is a perspective view showing a label in a 
second embodiment of the present invention; 

50 FIG. 20 is a cross sectional view of a mold appara- 
tus of a second embodiment of the present inven- 
tion in a mold opening state; 
FIG. 21 is a cross sectional view of a mold appara- 
tus of a third embodiment of the present invention 

55 in a state where the molten resin is being filled in 
the cavity; 

FIG. 22 Is a cross sectional view of a mold appara- 
tus of a fourth embodiment of the present invention 
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in a state where the molten resin is being filled in 
the cavity; 

FIG. 23 is a cross sectional view of a mold appara- 
tus of a fifth ennbodiment of the present invention in 
a state where the molten resin is being filled in the 
cavity; 

FIG. 24 is a cross sectional view of a mold appara- 
tus of a sixth embodiment of the present invention 
in a state where the molten resin is being filled in 
the cavity; 

FIG. 25 is a cross sectional view of a mold appara- 
tus of a seventh embodiment of the present inven- 
tion in a state where the molten resin is being filled 
in the cavity; 

FIG. 26 is a cross sectional view of the mold appa- 
ratus of the seventh embodiment of the present in- 
vention in a mold opening state; 
FIG. 27 is a cross sectional view of a mold appara- 
tus of an eighth embodiment of the present inven- 
tion in a state where the molten resin is being filled 
in the cavity; and 

FIG. 28 is a cross sectional view of a mold appara- 
tus of a ninth embodiment of the present invention 
in a state where the molten resin is being filled in 
the cavity. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0034] A description will now be given, with reference 
to FIGS. 3 through 28, of embodiments of the present 
invention. 

[0035] First, a first embodiment of the present inven- 
tion will be described. FIG. 3 is a view schematically 
roughly showing a structure of an injection molding ma- 
chine of the first embodiment of the present invention. 
[0036] Referring to FIG. 3, an injection molding ma- 
chine 30 includes a mold clamping apparatus 100 and 
an injection apparatus 200. The injection apparatus 200 
includes a heating cylinderSI . A fiopper 34 for supplying 
a material (resin) is arranged at the heating cylinder 31 
so that the resin is supplied to the heating cylinder 31 . 
An injection nozzle 32 is provided at a front end part of 
the heating cylinder 31 . A screw 33 is provided inside of 
the heating cylinderSI . The screw 33 is rotated inside 
of the heating cylinder 31 and retracted and advanced 
in a right and left directions, respectively, in FIG. 3, by 
a driving part 210. 

[0037] The resin supplied by the hopper 34 is heated 
and becomes molten in the heating cylinder 31 and then 
Is injected at a high pressure. The resin that is injected 
is filled in a cavity 37 (described as "a cavity forming 

part" in claims) of the mold apparatus 100 so as to be 
cooled and solidified and thereby a molded article is ob- 
tained. 

[0038] The advancing and retracting of the screw 33 
is controlled by a control device 220. Generally, a pres- 
sure control based on a filling pressure of the resin is 



implemented for the advancing and retracting of the 
screw 33. That is. the advancing and retracting of the 
screw 33 is controlled so that the resin that is injected 
or the resin that is filled in the cavity 37 has a designated 

5 pressure value. 

[0039] However, in this embodiment, the position of 
the screw 33 is controlled regardless of the filling pres- 
sure of the resin . Because of this, the resin of an amount 
• corresponding to approximately 100% through 150%, 

10 approximately 120% preferably, of the capacity of the 
cavity 37 in a mold closing state, for example, is filled in 
the cavity 37. 

[0040] The injection molding machine has a station- 
ary mold 24 and a movable mold 23. As described later, 
15 the stationary mold 24, the movable mold 23 and others 
form a mold apparatus. 

[0041] The movable mold 23 is advanced to and re- 
tracted from the stationary mold 24 by a mold clamping 
apparatus 100 so that mold opening, mold closing, and 
mold clamping are performed. 

[0042] Here, mold opening is defined as retracting the 
movable mold 23 from the stationary mold 24 in a state 
where a parting surface of the movable mold 23 comes 
in contact with a parting surface of the stationary mold 
24. Mold closing is defined as advancing the movable 
mold 23 to the stationary mold 24 until the parting sur- 
face of the movable mold 23 comes in contact with the 
parting surface of the stationary mold 24 in a state where 
the movable mold 23 is remote from the stationary mold 
24. Mold clamping is defined as the stationary moid 24 
being pushed by the movable mold 23 by applying a 
force in a state where the parting surface of the movable 
mold 23 comes in contact with the parting surface of the 
stationary mold 24. 

[0043] The mold clamping apparatus 100 includes a 
stationary platen 22 as a supporting apparatus for sup- 
porting the stationary mold 24 and a movable platen 21 
as a supporting apparatus for supporting the movable 
mold 23. 

[0044] The movable platen 21 faces the stationary 
platen 22. The movable mold 23 is provided at a surface 
for providing a mold of the movable platen 21 that faces 
to the stationary platen 22. The movable platen 21 is 
provided along tie bars 27 so as to be advanced and 
retracted. The movable platen 21 is advanced and re- 
tracted by driving a hydraulic cylinder apparatus 11 . 
[0045] The stationary platen 22 faces the injection ap- 
paratus 200, too. The stationary platen 22 is fixed to a 
frame part of the injection apparatus 200. The stationary 
mold 24 is provided at a surface for providing a mold of 
the stationary platen 22. Furthermore, end parts of a plu- 
rality, four for example, of the tie bars 27 are fixed to the 
stationary platen 22. 

[0046] A driving part support member 26, facing to a 
back surface of the movable platen 21 , is adjustably pro- 
vided at the tie bar 27. A hydraulic cylinder apparatus 
11 is provided at a back surface (the left side surface in 
FIG. 3) of the driving part support member 26 as a driv- 
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ing source for the mold clamping apparatus 100. The 
hydraulic cylinder apparatus 1 1 includes a head side hy- 
draulic pressure room 11 a, a rod side hydraulic pressure 
room lib, a piston 11c and a rod lid. 
[0047] The head side hydraulic pressure room 11a is 
provided at an opposite side of the piston 11c from the 
rod lid. The rod side hydraulic pressure room 11b is 
provided at the same side of the piston 11c as the rod 
11d. The rod 11d is inserted into a piercing hole formed 
at the driving part support member 26, so that an end 
part of the rod lid Is connected to the movable platen 
21. 

[0048] In this embodiment, there are no limitations re- 
garding the mold clamping apparatus and the driving 
source of the mold clamping apparatus. For example, a 
direct pressure type mold clamping apparatus shown in 
FIG. 3 can be used as the mold clamping apparatus. 
[O049] Alternatively, a toggle type mold clamping ap- 
paratus using a toggle link can be used as the mold 
clamping apparatus. Furthermore, a complex type mold 
clamping apparatus, wherein a link mechanism and a 
cylinder apparatus are combined, can be used as the 
mold clamping apparatus. In addition, the hydraulic cyl- 
inder apparatus shown in FIG . 3 or a combined type driv- 
ing source wherein an electric driving motor and a ball 
screw are combined, can be used as the driving source. 
[0050] FIG. 4 is a perspective view of the molded ar- 
ticle of the first embodiment of the present invention. 
FIG. 5 is a cross sectional view of the molded article of 
the first embodiment of the present invention. 
[0051] In this embodiment, there is no limitation of a 
configuration of the molded article. However, distinctive 
points of the present invention are that the molding 
method and the mold apparatus of the present invention 
can be applied to mold a molded article 41 having a solid 
configuration, as shown in FIGS. 4 and 5, of a deep bot- 
tom container wherein a side wall of the container Is thin- 
walled. 

[0052] Hereinafter, a case where the molded article 
41 having a solid configuration of a deep bottom con- 
tainer wherein a side wall of the container is thin-walled, 
is molded, will be described as an example. As the 
above mentioned molded article, there are, for example, 
a container for food such as jelly, pudding, orthe like, a 
cup, a cap of the container, a supplemental molded ar- 
ticle used for hollow molding (blow molding) such as a 
parison or a perform, or the like. 

[0053] Inventors of the present inventions succeeded 
in molding a resin molded article having a solid config- 
uration of a deep bottom container of a depth more than 
10 mm, a thickness of the side wall part of approximately 
0.2 through 3 mm, nomially approximately 1 mm, as a 
result of this embodiment. 

[0054] In this embodiment, there is no particular limi- 
tation of a material forthe resin molded article. However, 
distinctive points of the present invention are that the 
molding method and the mold apparatus of the present 
Invention can be applied to mold a molded article made 



of a resin having a high viscosity In a short period of time 
with a high precision. 

[0055] Hence, a case where the molded article made 
of a resin having a high viscosity is molded will be de- 

5 scribed as an example of this embodiment. Here, the 
resin having a high viscosity Is a resin having a melt vis- 
cosity higher than 3600 poise, a melt flow rate (melt in- 
dex) lower than 30, or an average molecular weight 
more than 24000. 

10 [0056] A resin molded article made of resin having a 
high viscosity Is a molded article made of PET (polyeth- 
ylene terephthalate), PC(polycarbonate), PMMA 
(polymethyl meth aery late), HDPE(high density polyeth- 
ylene), AS(styrene/acryionitrile) and the like, 

^5 [0057] FIG. 6 Is a cross sectional view of a structure 
of a mold apparatus of the first embodiment of the 
present Invention. 

[0058] Referring to FIG. 6, the mold apparatus in- 
cludes the movable mold 23, a mold core 12, a core 

^0 pushing plate 1 3, a stripper plate 1 4, the stationary mold 
24, a cavity pattern plate 1 5, a gate block 1 6, and others. 
[0059] The mold core 12 of the movable mold 23 is 
provided at a surface for providing amold of the movable 
platen-21 . The mold core 12 is used for forming an In- 

^5 side surface of the molded article. The stripper plate 14 
is provided at the core pushing plate 1 3. The gate block 
16 is fit inside of the cavity pattern plate 15 of the sta- 
tionary mold 24 provided at the surface for providing a 
mold of the stationary platen 22. As shown In FIG. 6, the 

30 cavity 37 is formed in a gap by the mold core 12, the 
stripper plate 14, the cavity pattern plate 15, and the 
gate block 1 6, as a cavity forming part fomriing a config- 
uration of the molded article 41 , In a mold closing state. 
[0060] A resin fluid path 28, such as a spool wherein 

55 resin injected by an injection nozzle 32 (Illustrated' in 
FIG. 3) provided at a front end of a heating cylinder 31 , 
is formed in the stationary platen 22. A gate hole (de- 
scribed as a "gate hole forming part" in claims) 39 con- 
necting the Inside of the cavity 37 to the resin fluid path 

40 28 is formed in the gate block 16. Because of this, the 
molten resin injected by the injection nozzle 32 is filled 
into the cavity 37. Thus, the gate hole 39 functions as a 
resin supplying part to the cavity 37. The resin fluid path 
28 Is a hot runner. The resin fluid path 28 may be a hot 

45 runner having a heating apparatus. 

[0061] Concave and convex parts are formed at sur- 
faces by which the stripper plate 14 and the cavity pat- 
tern plate 15 come in contact each other, namely the 
parting surface of the movable mold 23 and the parting 

50 surface of the stationary mold 24, so that the movable 
mold 23 is socket-spigot-connected to the stationary 
mold 24. Because of this, the molten resin filled in the 
cavity 37 is prevented from leaking out from a gap be- 
tween the parting surfaces. Hence, generation of a burr 

55 at the molded article can be avoided. 

[0062] An insert ring 1 7 is detachably fixed to the part- 
ing surface of the cavity pattern plate 15 by a fixing mem- 
ber such as a bolt, a plate screw orthe like. The Insert 
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ring 17 includes n base part fixed to the parting surface 
of the cavity pattern plate 1 5 and a projectiori part pro- 
jecting to the parting surface of the stripper plate 14. The 
insert ring 17 has a cross section of an "L" shape. It is 
preferable that a groove fomning part, as shown in FIG. 5 
6, be formed at the parting surface of the cavity pattern 
plate 15 so that the base part of the insert ring 17 is 
received In the groove forming part. The insert ring 17 
may have a cross section of a circle, oval or polygon. 
[0063] An insert ring receiving groove part 1 8 that is 
a concave groove fonming part having a ring configura- 
tion is formed at the parting surface of the stripper plate 
14. The projection part of the insert ring 17 is fixed to 
the insert ring receiving groove part 18. The molten resin 
filled in the cavity 37 is prevented from leaking out from 
a gap between the parting surfaces, by the insert ring 
17 and the insert ring receiving groove part 18, as welf 
as the concave and convex parts formed at the parting 
surfaces of the movable mold 23 and the stationary mold 
24. Hence, generation of a burr at the molded article can 
be avoided. 

[0064] The insert ring 17 may be fixed to the parting 
surface of the stripper plate 14 so as to form the insert 
ring receiving groove part 18 at the parting surface of 
the cavity pattern plate 15. 

[0065] It is preferable that the insert ring 1 7 be made 
of a softer material than materials of the stripper plate 
14 and the cavity pattern plate 15. In a case where the 
mold apparatus is used for a long period of time, the 
stripper plate 14 and the cavity pattern plate 1 5 are not 
worn down, but rather the insert ring 17 is worn down. 
Since the insert ring 1 7 Is detachably fixed by a fixing 
member such as a boll, a plate screw, or the like, the 
insert ring 17 can be exchanged easily. 
[0066] A fluid path 35 for ejecting is formed inside of 
the mold core 12 and the core pushing plate 13. A first 
end part of the fluid path 35 for ejecting is connected to 
the cavity 37. A second end part of the fluid path 35 for 
ejecting is connected to an external side wall part of the 
core pushing plate 1 3. Hence, the fluid path 35 for eject- 
ing functions as a path for a pressurized fluid. 
[0067] The second end part of the fluid path 35 for 
ejecting is connected to a pressurized fluid supplying 
source such as a compressor, an accumulator, or the 
like, so that the pressurized fluid such as pressurized 
air is supplied into the cavity 37. Because of this, even 
if the molded article 41 adheres to the mold core 12 at 
the time of mold opening, it is possible to easily take out 
the molded article 41 from the mold core 1 2 by supplying 
the pressurized fluid through the fluid path 35 for eject- 
ing. 

[0068] A fluid path 36 for ventilation is formed inside 
of the cavity pattern plate 15 and the gate block 1 8. The 
fluid path 36, like the fluid path 35 for ejecting, functions 
as a path for pressurized fluid. A pressurized fluid such 
as pressurized air supplied from the pressurized fluid 
supplying source is supplied into the cavity 37 through 
the fluid path 35 for ventilation. Therefore, even if the 



molded article 41 adheres to the cavity pattern plate 15 
at the time of mold opening, it is possible to easily take 
out the molded article 41 from the cavity pattern plate 
15 by supplying the pressurized fluid through the fluid 
path 35 for ventilation. 

[0069] FIG. 6 shows a state where a valve gate pin 

38 as a gate pin enters the resin fluid path 28. The valve 
gate pin 38 is provided at a piston 72 provided in an air 
pressure cylinder apparatus 73 that is a driving mecha- 
nism for the valve gate pin 38. The valve gate pin 38 
moves in opening and closing directions of the mold ap- 
paratus, namely left and right directions in FIG. 6, by the 
piston 72. 

[0070] The air pressure cylinder apparatus 73 is di- 
vided into a gate pin side pressure room 73a and an 
opposite gate pin side pressure room 73b by the piston 
72. Pressurized air, as a pressurized fluid, is selectively 
supplied from a pressurized fluid supplying source 78 to 
the gale pin side pressure room 73a and the opposite 
gate pin side pressure room 73b through a switching 
valve 77, a gate pin side tube 74a and an opposite gate 
pin side tube 74b. 

[0071] As a result of this, the air pressure cylinder ap- 
paratus 73 is provided. The pressurized fluid supplying 
source 78 may supply other kinds of pressurized fluid 
such as pressurized oil instead of the pressurized air In 
addition, the pressurized fluid supplying source 78 is 
commonly used as the supplying source of the pressu- 
rized fluid for the fluid path 35 for ejecting. 
[0072] In a state shown in FIG. 6, the head end of the 
valve gate pin 38 enters the gate hole 39 so that the gate 
hole 39 is closed. Hence, in a state shown in FIG. 6, the 
valve gate pin 38 is kept pushing in the direction of the 
gate hole 39 by a designated force caused by the air 
pressure cylinder apparatus 73, so that a maintaining 
pressure state is formed. 

[0073] The head end of the valve gate pin 38 receives 
a force, caused by pressure of the resin in the cavity 37, 
that pushes the gate valve pin 30 In the direction of the 
air cylinder apparatus 73. The opposite gate pin side 
tube 74b is connected to a sequence valve 75 and a 
check valve 76. 

[0074] In a case where the pressure of the resin in the 
cavity 37 has a value higher than a designated value, 
the pressure in the opposite gate pin side pressure room 
73b has a value higherthan a designated value provided 
by the piston 72. As a result of this, the sequence valve 
75 is opened so that the piston 72 moves. Accordingly, 
the valve gate pin 30 moves in the direction of the air 
pressure cylinder 73 so that the gate hole 39 is opened. 
[0075] That is, in a case where the resin pressure in 
the cavity 37 has a value higherthan a designated value, 
the pressure of the resin is superior to the force pushing 
the valve gate pin 38 to the gate hole 39. As a result of 
this, the valve gate pin 38 is moved in the direction of 
the air pressure cylinder 73. Because of this, the gate 
hole 39 is opened by the gate valve pin 38. Therefore, 
the resin leaks out from the cavity 37 to the resin fluid 
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path 28 so that the pressure of the resin in the cavity 37 
is decreased. 

[0076] In a case where the resin pressure in the cavity 
37 has a value lower than a designated value, the force 
pushing the valve gate pin 38 to the gate hole 39 is su- 
perior to the pressure of the resin. As a result of this, the 
gate hole 39 is closed again by the head end part of the 
valve gate pin 38. 

[0077] Thus, the valve gate pin 38 functions as a pres- 
sure valve or a relief valve for maintaining the pressure 
of the resin in the cavity 37 at a value lower than the 
designated value. 

[0078] As long as the value of the resin pressure in 

the cavity 37 does not become a value higher than the 
designated value, the head end part of the valve gate 
pin 38 enters the gate hole 39 so as to maintain closed 
the gate hole 39. Because of this, even if the molten 
resin that is filled into the cavity 37 is pressurized and 
compressed, the molten resin does not leak out from the 
gate hole 39. 

[0079] Next, performance of the Injection molding ma- 
chine having the above mentioned structure will be de- 
scribed. 

[0080] FIG. 7 is a first cross sectional view of a mold 
apparatus in a mold opening state of the first embodi- 
ment of the present invention. FIG. 8 is a cross sectional 
view of the mold apparatus of the first embodiment of 
the present invention where the molten resin is being 
filled in the cavity. FIG. 9 is a cross sectional view of the 
mold apparatus of the first embodiment of the present 
Invention in a mold closing state. FIG. 1 0 is a view show- 
ing an action of the mold closing process of the mold 
apparatus of the first embodiment of the present inven- 
tion. FIG. 11 Is a first cross sectional view of the mold 
apparatus of the first embodiment of the present inven- 
tion in a mold opening state. FIG. 1 2 is a first cross sec- 
tional view of the mold apparatus of the first embodiment 
of the present invention in a state where a molded prod- 
uct Is taken out. FIG. 1 3 is a second cross sectional view 
of the mold apparatus of the first embodiment of the 
present invention in a state where a molded product is 
taken out. 

[0081] Before the molding process is started, a piston 
11c and a rod 11 d of the hydraulic cylinder apparatus 11 
are retracted (in a left direction in FIG. 3). Hence, the 
mold apparatus is in a mold opening state, as shown in 
FIG. 7. The head end part of the valve gate pin 38 enters 
the gate hole 39 so that the gate hole 39 is closed. 
[0082] After the mold closing process is started, the 
hydraulic cylinder apparatus 11 is driven so that the pis- 
ton 1 1 c and the rod 1 1 d are advanced (in a right direction 
in FIG. 3). As a result of this, the movable platen 21 is 
advanced so as to approach to the stationary mold 24. 
[0083] As shown In FIG. 8, when the distance be- 
tween the parting surface of the stripper plate 14 and 
the parting surface of the cavity pattern plate 15 be- 
comes a length "b", the hydraulic cylinder apparatus 1 1 
stops driving so that the mold closing process stops for 



a time. The length "b" is defined as a compressed 
amount of the resin distance. 

[0084] The compressed amount of the resin distance 
is determined based on the thin-walled thickness of the 

5 side wall part of the molded article 41 and the viscosity 
of the molten resin 42. For example, It is preferable that 
In a case where the thin-walled thickness of the side wall 
part of the molded article 41 is 1 .5 through 3.0 mm, the 
compressed amount of the resin distance be deter- 

10 mined as 3 through 1 0 times of the thickness, and in a 
case where the thin-walled thickness of the side wall 
part of the molded article 41 is 0.2 through 1 .5 mm, the 
compressed amount of the resin distance be deter- 
mined as 10 through 100 times of the thickness. That 

'5 is, the length "b" is determined as approximately 3 
through 100 times the thin-walled thickness of the side 
wall part of the molded article 41 which thickness Is nor- 
mally 1 through 15 mm. 

[0085] As shown in FIG. 8, in a state where there is a 
^o gap between the parting surface of the stripper plate 1 4 
and the parting surface of the cavity pattem plate 15, 
the valve gate pin 38 is retracted in a direction of the air 
pressure cylinder apparatus 73 so that the gate hole 39 
is opened by the valve gate pin 38. 
25 [0086] Next, the molten resin 42 injected by the injec- 
tion nozzle 32 provided at the front end part of the heat- 
ing cylinder 31 flows through the resin fluid path 42 so 
as to be filled in the cavity 37 formed between the mold 
core 1 2 and the gate block 1 6 In the mold opening state. 
30 After a designated amount of the molten resin 42 is filled 
into the cavity 37, the valve gate pin 38 Is advanced. As 
a result of this, the head end part of the valve gate pin 
38 enters the gate hole 39 so that the gate hole 39 is 
closed. 

35 [0087] In this case, the molten resin 42 is filled in the 
entire bottom part of the cavity 37 substantially perpen- 
dicular to the opening and closing directions of the mold 
apparatus as shown in FIG. 8. However, the molten res- 
in 42 is not filled in a portion distant from the gate hole 
40 39 of the side wall part inclining to the opening and clos- 
ing directions of the mold apparatus. That is, the side 
wall part includes a portion where the molten resin 42 is 
not filled at the time the designated amount of the molten 
resin 42 is finished being filled. 
45 [0088] As shown in FIG. 8, since the capacity of the 
bottom part of the cavity 37 is relatively large, the molten 
resin 42 is mainly filled in the bottom part of the cavity 
37 formed by the mold core 12 and the gate block 16. 
In addition, a period of momentarily stopping the mold 
50 closing process for a time is set extremely short. 

[0089] Because of this, in the period of momentarily 
stopping the mold closing process for a time, the molten 
resin filled in the cavity 37 is prevented frorh leaking out 
from the gap of the parting surface of the stopper plate 
55 1 4 and the parting surface of the cavity pattern plate 1 5 . 
Hence, generation of a burr at the molded article can be 
avoided. 

[0090] It is preferable that the filling speed of the mol- 
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ten resin 42 be set as high as possible in order to shorten 
the period of monnentarily stopping the mold closing 
process for a time as much as possible. Furthemiore, it 
is possible to avoid stopping the mold closing process 
for a time in the mold closing process. Because of this, 
it is possible to shorten the time for molding by one shot 
so that the throughput for the injection molding machine 
can be improved. 

[0091] Next, the hydraulic cylinder apparatus 11 re- 
starts driving so that the movable mold 23 is advanced 
to the stationary mold 24. As a result of this, the mold 
closing process is restarted as a compression process 
by which the molten resin 42 is compressed. Filling the 
molten resin 42 may be continued during the mold clos- 
ing process that is restarted. Because of this, even in a 
case where it is not possible to make the filling speed of 
the molten resin 42 high, it is possible to shorten the 
molding time by one shot so that the throughput for the 
injection molding machine can be improved. 
[0092] The cavity 37 between the mold core 12 and 
the gate block 16 is narrowed by Implementing mold 
closing. Therefore, the molten resin 42 filled mainly in 
the bottom part of the cavity 37 is pressurized and 
moves in the left direction of FIG. 8 in the cavity 37. 
Hence, the molten resin is filled in the portion distant 
from the gate hole 39 of the side wall part, so that the 
molten resin spreads throughout the cavity 37 sufficient- 
ly as shown in FIG. 9. 

[0093] Inthiscase^ the projection partof the insert ring 

17 is engaged with the insert ring receiving groove part 

1 8 formed at the parting surface of the stopper plate 1 4, 
by mold closing. Therefore, the molten resin 42 Is pre- 
vented from flowing by the insert ring 1 7 so that the mol- 
ten resin filled in the cavity 37 is prevented from leaking 
out from a gap between the parting surface of the mov- 
able mold 23 and the parting surface of the stationary 
mold 24. 

[0094] After the mold closing process is finished, the 
movable mold 23 is pushed to the stationary mold 24 by 
the hydraulic cylinder apparatus 11 so that the mold 
clamping process is implemented. In the mold clamping 
process, the gate hole 39 formed at the gate block 16 is 
closed by the valve gate pin 38. 
[0095] Thus, the molten resin spreading throughout 
the cavity 37 sufficiently is compressed by the mold 
clamping process so that pressure distribution of the 
resin in the cavity 37 is equalized and the orientation of 
the molecules of the resin is improved. Hence, the tran- 
scription-ability of the surface of a mold is improved and 
shrinking of the resin is prevented. Accordingly, the re- 
sidual stress of the molded article is reduced and the 
deformation of the molded article is prevented. 
[0096] Next, the flow of the molten resin 42 in the side 
wall part inclining against the opening and closing direc- 
tions of the mold apparatus, in the mold closing process 
wherein the movable mold 23 is advanced to the sta- 
tionary mold 24, will be described. FIG. 1G-(b) is an en- 
larged view of a side wall part shown by a circle A in 



FIG. 10-(a). In the mold closing process, the movable 
mold 23 approaches to the stationary mold 24 so that a 
surface of the mold core 12 relatively approaches to a 
surface of the cavity pattem plate 15. 

3 [0097] In this case, in a primary step of the mold clos- 
ing process, the surface of the mold core 12 is posi- 
tioned at a position that is indicated by "12a-1" in FIG. 
10-(b). The surface of the cavity pattem plate 15 is po- 
sitioned at a position that is indicated by "15a" in FIG. 

10 io-{b). An inclination angle of the side wall part against 
the opening and closing directions of the mold appara- 
tus is shown as "0" in FIG. 1 0-(b). At the time of finishing 
the mold closing process, the surface of the mold core 
12 moves to a position that is indicated by "12a-2" in 

15 FIG. 10-(b). 

[0098] That is, a gap between the surface of the mold 
core 1 2 and the surface of the cavity pattern plate 1 5 in 
the primary step of the mold closing process is longer 
than a gap T between the suri^ace of the mold core 12 

20 and the surface of the cavity pattern plate 1 5 at the time 
of finishing the mold closing process by AT 
[0099] AT is calculated by multiplying a stroke L of 
mold closing by sinG. For example, in a case where 6 is 
set as 4 degrees, if L is 3 mm, AT is 0.2 mm, if L is 6 

25 mm, AT is 0.4 mm, if L is 10 mm, AT is 0.7 mm, and if L 
is 15 mm, AT is 1 .0 mm. 

[0100] In this embodiment, as described above, the 
designated amount of the resin is finished filling into the 
cavity 37 before the mold closing process is finished. 

30 Therefore, the molten resin 42 flows at the time when 
the gap at the side wall part between the surface of the 
mold core 12 and the surface of the cavity pattem plate 
1 5 is wider than the gap T at the time of finishing of the 
mold closing process by AT 

35 [0101] Because of this, in a case where the side wall 
part inclines against the opening and closing directions 
of the mold apparatus, even if the gap at the side wall 
part between the surface of the mold core 12 and the 
surface of the cavity pattern plate 1 5 is narrow, the mol- 

^0 ten resin 42 flows when the gap at the side wall part 
between the surface of the mold core 12 and the surface 
of the cavity pattern plate 15 becomes wide. Hence, the 
molten resin 42 flows smoothly so as to be filled in the 
whole of the side wall part. 

-^5 [0102] Accordingly, even If the molten resin 42 is not 
filled in the portion of the side wall distant from the gate 
hole 39, as shown in FIG. 8, at the time of finishing filling 
the designated amount of the molten resin 42 into the 
cavity 37, the molten resin 42 is filled in the portion of 

50 the side wall distant from the gate hole 39, as shown in 
FIG. 9, at the time of finishing the mold closing process. 
[0103] Thus, since the side wall part inclines against 
the opening and closing directions of the mold appara- 
tus, the molten resin 42 spreads into the cavity 37 suf- 

55 flciently by "Wedge Effect". Because of this, the pres- 
sure distribution of the resin in the cavity is equalized 
and an orientation of the molecules of the resin is Im- 
proved. 
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[0104] Hence, the transcription-ability of a surface of 
a mold is innproved and a weld line is reduced so that 
the shrinking of the resin is prevented. As a result of this, 
the residual stress of the molded article is reduced and 
the deformation of the molded article is prevented. 
[0105] Next, the molten resin 42 is cooled for desig- 
nated period of time so as to solidify. Because of this, 
the molded article is formed and then the mold opening 
process is implemented. That is, as shown in FIG. 11, 
the movable mold 23 opens against the stationary mold 
24. Just before the mold opening process is implement- 
ed, the pressurized fluid is supplied from the fluid paths 
35 and 36 for ventilation into the cavity 37. 
[0106] Next, the molded article 41 is taken off. As 
shown in FIG. 11 , in a case where the molded article 41 
adheres to the external surface of the mold core 12, the 
stripper plate 14 is relatively advanced to the mold core 
12. Furthermore, the pressurized fluid is supplied from 
the fluid path 35 for ejecting into the cavity 37. Because 
of this, as shown In FIG. 12, the molded article 41 leaves 
the mold core 1 2 and falls. In a case where the molded 
article 41 leaves the mold core and falls so that the mold- 
ed article may be damaged, the mold article 41 can be 
taken out from the mold core 12 without falling, by using 
an apparatus for taking out a molded article not illustrat- 
ed in FIG. 12. 

[0107] As shown in FIG. 13, in a case where the mold- 
ed article 41 adheres to the internal surfaces of the cav- 
ity pattern plate 15 and the gate block 16, the pressu- 
rizedfluid is supplied from the fluid path 36 for ventilation 
into the cavity 37. Because of this, the molded article 41 
leaves the interna! surfaces of the cavity pattern plate 
15 and the gate block 16 and falls. The mold article 41 
may be taken out from the internal surfaces of the cavity 
pattern plate 15 and the gate block 16 withoutfalling, by 
using an apparatus for taking out a molded article not 
Illustrated in FIG. 12. 

[01 08] Next, an action sequence of the injection mold- 
ing machine will be described. FIG. 14 is a view showing 
a first action sequence of the injection molding machine 
of the first embodiment of the present invention. 
[0109] In this embodiment, the mold clamping appa- 
ratus and the injection apparatus 30 are operated In a 
first action sequence, as shown in FIG. 1 4. In FIG. 1 4-(a) 
through 14-(c), the scale of the horizontal axis showing 
"TIME" is the same respectively. 

[0110] FIG. 14-(a)showsa variation of a mold clamp- 
ing force applied to the movable mold 23 by the mold 
clamping apparatus, corresponding to time. The hori- 
zontal axis shows time and the vertical axis shows the 
size of the mold clamping force. 

[0111] FIG. 14-(b) shows a variation of positions of 
the movable mold 23 corresponding to time. The hori- 
zontal axis shows time and the vertical axis shows the 
positions of the movable mold 23. The more the mova- 
ble mold 23 is advanced so as to approach to the sta- 
tionary mold 24, the smaller the value of the vertical axis 
is. 



[0112] FIG. 14-(c) shows a variation of positions of the 
screw 33 of the injection apparatus 30. The horizontal 
axis shows time and the vertical axis shows the posi- 
tions of the screw 33. The more the screw 33 Is ad- 

5 vanced so as to approach to the injection nozzle 32, the 
smaller the value of the vertical axis is. 
[0113] As shown in FIG. 14, when the mold closing 
process starts in the mold opening state, the mold 
clamping force applied by the mold clamping apparatus 

10 increases so that the movable mold 23 is advanced and 
approaches to the stationary mold 24. At the time when 
the movable mold 23 approaches to the stationary mold 
24 so that the gap between the parting surface of the 
stripper plate 14 and the parting surface of the cavity 

'5 pattern plate 15 is the length "b", an action of the moid 
clamping apparatus stops for a time so that movement 
of the movable mold 23 stops for a time. 
[0114] At this time, the air pressu re cylinder apparatus 
73 is operated so that the valve gale pin 38 is retracted 

20 in a direction of the air pressure cylinder apparatus 73. 
Because of this, the gate hole 39' Is opened by the valve 
gate pin 38. An injection process starts by the injection 
apparatus 30 that continues the metering process of the 
molten resin 42 by rotating the screw 33 until this time. 

25 That is, the screw 33 is advanced, so that the molten 
resin 42 is injected by the injection nozzle 32 and starts 
filling into the cavity 37. 

[0115] Referring to FIG. 3, advancing and retracting 
of the screw 33 is controlled by the control apparatus 

30 220. Generally, a pressure control based on a filling 
pressure of the resin is implemented so that the screw 
33 is advanced and retracted. That is, advancing and 
retracting of the screw 33 is controlled so that the pres- 
sure of the molten resin 42 that is Injected or the molten 

35 resin 42 filled in the cavity 37 has a designated value. 
[0116] However, in this embodiment, the position of 
the screw 33 is controlled irrespective of the filling pres- 
sure of the resin. Because of this, the designated 
amount of the molten resin 42 is filled in the cavity 37. 

40 [0117] During a period of time when the molten resin 
42 continues filling, the mold clamping apparatus re- 
starts operating so that the mold closing process is re- 
started. During a period of time when the mold closing 
process continues, the required amount of the molten 

45 resin 42 to be filled is filled into the cavity 37 so that the 
filling of the molten resin 42 is finished. As a result of 
this, the air pressure cylinder apparatus 73 is operated 
so that the valve gate pin 38 is advanced and the head 
end part of the gate pin 30 enters the gate hole 39. Be- 

50 cause of this, the gate hole 39 is closed. 

[0118] Accordingly, even if the pressure is applied to 
the molten resin 42 In the cavity 37 by mold closing, the 
gate hole 39 is closed by the valve gate pin 38 at the 
time when the mold closing process, wherein the pres- 

55 sure becomes high, is finished. Hence, the molten resin 
42 is prevented from flowing backward to the injection 
apparatus. 

[0119] After the molten resin 42 is finished filling, the 
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screw 33 is retracted slightly. Because of this, the 
amount of the molten resin 42 that remains in the resin 
fluid path 28 is decreased. The pressure of the molten 
resin 42 In the cavity 37 has a value higherthan the des- 
ignated value so that the gate hole 39 is opened by the 
valve gate pin 38. As a result of this, even if the molten 
resin 42 is leaked out from the cavity 37 to the fluid path 
28, the molten resin 42 that is leaked out is received in 
the resin fluid path 28. 

[0120] Next, the parting surface of the stripper plate 
14 comes in contact with the parting surface of the cavity 
pattern plate 15, so that the mold closing process is fin- 
ished and the mold clamping force is increased by the 
mold clamping apparatus. The capacity of the cavity 37 
is contracted by the mold closing process so that the 
molten resin 42 in the cavity 37 is pressurized and com- 
pressed. Because of this, the molten resin 42 spreads 
into the cavity 37 sufficiently so that the molten resin 42 
Is filled into the entirely of the cavity 37. 
[0121] Furthermore, the molten resin 42 in the cavity 
37 is pressurized and compressed by the mold clamping 
process following the mold closing process. Because of 
this, the molten resin 42 spreads into the cavity 37 suf- 
ficiently so that the molten resin 42 is filled into the cavity 
37 completely. In this case, the movable mold 23 is ad- 
vanced slightly. Since the gate hole 39 is closed by the 
gate valve pin 38, even if a high pressure is applied to 
the molten resin 42 in the cavity 37 by mold clamping, 
the molten resin does not flow backward to the injection 
apparatus. 

[0122] The mold clamping apparatus maintains an in- 
creased mold clamping force so as to implement mold 
clamping with high pressure. In the process of mold 
clamping with high pressure, the movable mold 23 Is not 
advanced and stops. Because of this, the molten resin 
42 receives a compressing force so that pressure dis- 
tribution Inside of the molten resin 42 Is equalized. 
[0123] Hence, the orientation of the molecules of the 
resin is improved so that the transcription-ability of a sur- 
face of a mold Is improved. Accordingly, the weld line is 
reduced so that the shrinking of the resin is prevented. 
' As a result of this, the residual stress of the molded ar- 
ticle Is reduced and the deformation of the molded article 
is prevented. 

[01 24] In a case where the pressure of the molten res- 
in 42 In the cavity 37 has a value more than designated 
value, the gate hole 39 is opened by'the valve gate pin 
38. As a result of this, the molten resin 42 is leaked out 
from the cavity 37 to the resin fluid path 28 so that the 
mold apparatus and the mold clamping apparatus are 
prevented from being damaged. 

[0125] Next, the molten resin 42 is filled during a pe- 
riod of momentarily stopping the mold closing process 
for a time in a second action sequence. FIG. 1 5 is a view 
showing the second action sequence of the injection 
molding machine of the first embodiment of the present 
invention. FIG. 15-(a) shows a variation of a mold clamp- 
ing force applied to the movable mold 23 by the mold 



clamping apparatus, corresponding to time. FIG. 15-(b) 
shows a variation of positions of the movable mold 23 
conresponding to time. FIG. l5-(c) shows a variation of 
positions of the screw 33 of the injection apparatus 30 

5 corresponding to time. 

[0126] An action in a state where the mold closing 
starts and the working of the movable mold 23 stops for 
a time, and the molten resin 42 is started filling into the 
cavity in the second action sequence as well as in the 

10 first action sequence is shown in FIG. 14. However, in 
the second action sequence, the head end part of the 
valve gate pin 38 enters the gate hole 29 so that the gate 
hole 39 Is closed and the mold closing process is re- 
started by the mold clamping apparatus, at the. time 

15 when filling of the molten resin 42 is finished. The action 
after the mold closing process is finished is the same as 
the first action sequence and thereby the explanation 
thereof will be omitted. 

[0127] Next, the molten resin 42 is filled without slop- 

20 ping for a time during the mold closing process in a thiid 
action sequence. FIG. 16 is a view showing a third action 
sequence of the injection molding machine of the first 
embodiment of the present Invention. FIG. 1 6-(a) shows 
a variation of a mold clamping force applied to the mov- 

25 able mold 23 by the mold clamping apparatus, corre- 
sponding to time. FIG. 1 6-(b) shows a variation of posi- 
tions of the movable mold 23 corresponding to time. 
FIG. 16-(c) shows a variation of positions of the screw 
33 of the injection apparatus 30 corresponding to time. 

30 [0128] In the third action sequence, the mold closing 
process does not stop for a time from starting to finishing 
of the mold closing process. When filling of the molten 
resin 42 is finished during the mold closing process, the 
valve gate pin 38 enters the gate hole 39 so that the gate 

35 hole 39 is closed. The action after the mold closing proc- 
ess is finished is the same as the first action sequence 
and thereby the explanation thereof will be omitted. 
[0129] Next, a result of using the molding method of 
a resin molded article by the mold apparatus, the mold 

40 apparatus, and the molding machine, will be described. 
FIG. 1 7 is a view showing a configuration and measure- 
ments of the molded product of the first embodiment of 
the present invention. FIG. 1 8 Is a graph of a relationship 
of an amount of compressed resin distance and a fluid 

-^5 length and a height of a molded product in the first em- 
bodiment of the present invention. 
[0130] Inventors of the present invention experiment- 
ed to mold a molded article having a configuration and 
lengths shown in FIG. 17 by using the molding method 

50 of a resin molded article by the mold apparatus, the mold 
apparatus, and the molding machine. 
[0131] The molded article 45 is a deep bottom con- 
tainer having an opening part of a round shape and 
made of a resin of HOPE. The above mentioned resin 

55 has a fluid property wherein MFR that is a measured 
value by a melt Indexer regulated by JiS (K6922) has a 
viscosity of 0.06 [g/10min]. The apparatus used in the 
experiment has a cavity 37 having a configuration cor- 
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responding to the configuration and lengths of the mold- 
ed article 45, A maximum 40 [tons] of the mold clamping 
force was applied by the mold apparatus. The injection 
molding machine was operated by following the second 
action sequence (FIG. 1 5) for molding the molded article 5 
shown in FIG. 17. 

[0132] FIG. 18 is a graph of a relationship of an 
amount of compressed resin distance and a resin fluid 
length and a height of a molded product in the first em- 
bodiment of the present. In FIG. 1 8, the horizontal axis io 
shows the amount of compressed resin distance [mm] 
and the vertical axis shows a resin fluid length [mm] and 
a height of the molded article [mm]. 
[0133] The amount of compressed resin distance is 
defined as a distance between the parting surface of the is 
stripper plate 14 and the parting surface of the cavity 
pattern plate 15, at the time when filling of the molten 
resin 42 into the cavity 37 starts, that is at the time when 
the moving of the movable mold 23 slops for a time. The 
resin fluid length is defined as a maximum length of the 
fluid in the cavity 37 of the molten resin 42, namely a 
length from a resin supplying part (the gate hole 39) to 
a part farthest from the resin supplying part. For exam- 
ple, the resin fluid length Z in a case shown in FIG. 10 
is defined as Z^Z^+Zg+ZQ. The height of the molded 25 
product is a height of the molded article 45. 
[0134] The measuring results of the resin fluid length 
and the height of the molded article 45 when molding 
was implemented by varying the amount of compressed 
resin distance are plotted in the graph shown in FIG. 1 8. 30 
[0135] In a case where the amount of compressed 
resin distance is small, the molten resin 42 filled in the 
cavity 37 does not reach to a far part from the gate hole 
39 so that the height of the molded article 45 is short. If 
the amount of compressed resin distance is increased, 35 
the molten resin 42 reaches to a farther part of the cavity 
37. 

[0136] In a case where the amount of compressed 
resin distance is more than B [mm], the molten resin 42 
reaches to the farthest point of the cavity 37, namely a 40 
position of the insert ring 17. The height of the molded 
article 45 increases as the amount of compressed resin 
distance is increased. In a case where the amount of 
compressed resin distance Is more than 8 [mm], the 
molded article 45 has a designated height, namely 49.5 ^5 
[mm]. However, in a case where the amount of com- 
pressed resin distance is 10 [mm], a burr occurs at the 
molded article 45. 

[0137] In a case wherein the amount of compressed 
resin distance is too small, the molten resin 42 cannot so 
flow into a narrow part so thatthe molten resin 42 cannot 
reach to the furthest part where the insert ring 17 is lo- 
cated. In this case, as shown in FIG. 17, since the thin- 
walled thickness of the side wall part is 0.35 [mm], the 
narrow part of the cavity 37 has a gap of approximately 55 
0.35 [mm]. Because of this, if the amount of compressed 
resin distance is too small, an amount proper for meter- 
ing of the resin is not injected. 



[0138] Furthermore, the capacity of the cavity 37 is 
only slightly contracted by the mold closing process. Ac- 
cordingly, the molten resin 42 in the cavity 37 is not pres- 
surized and compressed sufficiently so that the molten 
resin 42 does not reach to a distant part of the cavity 37. 
[0139] In a case wherein the amount of compressed 
resin distance is too large, the molten resin 42 enters 
Into a gap between the projection part of the insert ring 
1 7 and the insert ring receiving groove part 1 8. The mol- 
ten resin 42 further enters a gap between the parting 
surface of the stripper plate 14 situated outside of the 
insert ring 1 7 and the parting surface of the cavity pat- 
tern plate 1 5. 

[0140] In a case where the molded article 45 having 
a configuration and lengths shown in FIG. 1 7 is molded, 
it is proper that the amount of compressed resin dis- 
tance be 8 through 1 0 [mm] that is 22 through 29 times 
the thin-walled thickness of the side wall part of the 
molded article 45. 

[0141] In a case where the thin-walled thickness of 
the side wall part of the molded article 45 is smaller, the 
gap of the narrow part corresponding to the side wall 
part in the cavity 37 is also narrower, so that a necessary 
pressure by which the molten resin 42 passes through 
the narrow part is larger. Hence, in a case where the 
thin-walled thickness of the side wall part of the molded 
article 45 is small, it is proper that the amount of com- 
pressed resin distance be approximately 1 00 times of 
the thin-walled thickness of the side wall part of the 
molded article 45. 

[0142] On the other hand, in a case where the thin- 
walled thickness of the side wall part of the molded ar- 
ticle 45 is larger, the gap of the narrow part correspond- 
ing to the side wall part in the cavity 37 Is wider so that 
a necessary pressure by which the molten resin 42 
passes through the narrow part is smaller Hence, in a 
case where the thin-walled thickness of the side wall 
part of the molded article 45 Is large, it is proper that the 
amount of compressed resin distance be approximately 
3 times the thin-walled thickness of the side wall part of 
the molded article 45. 

[0143] Accordingly, it is proper that the amount of 
compressed resin distance be approximately 3 through 
100 times of the thin-walled thickness of the side wall 
part of the molded article 45. 

[0144] Thus, in this embodiment, the molten resin 42 
is filled into the cavity 37 in a state where the parting 
surface of the movable mold 23 and the parting surface 
of the stationary mold 24 have a gap, and the mold clos- 
ing process and the mold clamping process are imple- 
mented after filling of the molten resin 42 is finished. 
[0145] Because of this, the capacity of the cavity 37 
is contracted largely by the mold closing process so that 
the molten resin 42 in the cavity 37 receives a high pres- 
sure. Accordingly, even if the viscosity of the molten res- 
in 42 is high, the molten resin 42 flows into the narrow 
part corresponding to the side wall part of the molded 
article 41 or 45 in the cavity 37 so as to reach to the 



3DOCID: <EP 131453AA2_L> 



12 



23 EP 1 314 534 A2 



24 



distant part of the cavity 37. 

[01 46] The molten resin 42 spreads into the cavity 37 
sufficiently so that the molten resin 42 is filled into the 
cavity 37 completely. Furthermore, since the molten res- 
in 42 receives a compressing force, the distribution of 
the pressure of the resin inside the cavity 37 is equalized 
so that the orientation of the molecules of the resin is 
improved. Hence, the transcription -ability of the surface 
of the mold is improved and the shrinking of the resin is 
prevented. Because of this, the residual stress of the 
molded article is reduced and the defonmation of the 
molded article is prevented. 

[01 47] Hence, according to the present invention, it is 
possible to mold the resin molded article that is made of 
the resin having a high viscosity and has a deep bottom 
concave solid configuration wherein a side wall part is 
thin-walled, with high precision in a short period of time. 
[0148] Furthermore, it is possible to make 2/T (a ratio 
of Z and T) large, wherein Z is the above mentioned res- 
in fluid length and T is the thin-walled thickness of the 
molded article. 

[0149] Conventionally, in a case where the resin is 
GPPS(polystyrene), a limitation value of Z/T is approx- 
imately 200. In a case where the resin is HIPS(endura- 
bility against impact polystyrene), a limitation value of 
Z/T is approximately 220. In a case where the resin is 
PP(polypropylene), a limitation value of Z/T is approxi- 
mately 240. In a case where the resin is HDPE(high den- 
sity polyethylene), a limitation value of Z/T is approxi- 
mately 140. In a case where the resin is LDPE(low den- 
sity polyethylene), a limitation value of Z/T is approxi- 
mately 160. In a case where the resin is PET(polyethyl- 
ene terephthalate), a limitation value of ZTT is approxi- 
mately 1 00. 

[01 50] In a case of molding by a limitation value of 2J 
T, there are problems that the distribution of the pressure 
of the molded article, the orientation of the molecules of 
the resin, and the shrinking of the resin are worse. Ac- 
cordingly, conventionally,' molding is implemented^ for 
example, in a state where Z/T is approximately 100 in a 
case where the resin is GP PS (polystyrene), in a state 
where Z/T is approximately '1 1 0 in a case where the res- 
in is HIPS(endurabiltty against impact polystyrene), Z/T 
is approximately 120 in a case where the resin is PP 
(polypropylene), Z/T is approximately 70 in a case 
where the resin is HDPE(high density polyethylene), 2J 
T is approximately 80 in a case where the resin is LDP E 
(low density polyethylene), and Z/T is approximately 50 
in a case where the resin is PET(polyethylene tereph- 
thalate). 

[01 51 ] In this embodiment, even if Z/T is, for example, 
approximately 1 00 through 400 in a case where the res- 
in is GPPS(polystyrene), approximately 110 through 
400 in a case where the resin is HIPS(endurabiIity 
against impact polystyrene), approximately 1 20 through 
400 In a case where the resin is PP(polypropylene), ap- 
proximately 70 through 300 in a case where the resin is 
HDPE(high density polyethylene), approximately 80 



through 300 in a case where the resin is LDPE(low den- 
sity polyethylene), or approximately 50 through 250 in 
a case where the resin is PET(polyethylene terephtha- 
late), it is possible to mold without having problems re- 

5 garding the distribution of the pressure of the molded 
article in the cavity, the orientation of the molecules of 
the resin, and the shrinking of the resin. 
[0152] In a state where Z/T is, for example, approxi- 
mately 200 through 400 in a case where the resin is 

JO GPPS(polystyrene), approximately 220 through 400 in 
a case where the resin Is HIPS(endurability against im- 
pact polystyrene), approximately 240 through 400 in a 
case where the resin is PP(polypropylene), approxi- 
mately 140 through 300 in a case where the resin is 

J5 HDPE(high density polyethylene), approximately 160 
through 300 in a case where the resin is LDPE (low den- 
sity polyethylene), or approximately 1 00 through 250 in 
a case where the resin is PET(polyethylene terephtha- 
late), wherein IL Is not possible to mold according to con- 

20 ventional art, It is possible to mold according to the first 
embodiment of the present Invention. 
[0153] Furthermore, filling the designated amount of 
the resin is finished before the mold closing process is 
finished. Hence, rt is not necessary to control the filling 

^5 pressure of the resin. Therefore^ it is possible to control 
the position of the screw of the injection apparatus irre- 
spective of the filling pressure of the resin and thereby 
the injection apparatus can be controlled easily. 
[0154] Next, a second embodiment of the present In- 

20 vention will be described. Explanation of parts and ac- 
tion that are the same as the parts and action of the first 
embodiment will be omitted. FIG. 19 is a perspective 
view showing a label in a second embodiment of the 
present invention. FIG. 20 is a cross sectional view of a 

35 mold apparatus of a second embodiment of the present 
invention in a mold opening state. 
[0155] In the second embodiment, in-mold-iabeiing 
wherein labels 46 and 47, as shown in FIG. 1 9, are stuck 
on at the same time of molding the molded article 41 , is 

^0 implemented. A character letter, orthe like is preprinted 
on the label 46 or 47. The label 46 has a curved surface 
similar to the curved surface of the side wall part of the 
molded article 41 . The label 47 has a configuration sim- 
ilar to the bottom surface of the molded article 41 . The 

-^5 label 47 has a hole into which the molten resin 42 inject- 
ed by the injection nozzle 32 is passed. Although only 
one of the labels 46 and 47 may be used in the second 
embodiment, a case where both of the labels 46 and 47 
are used will be described hereinafter 

50 [0156] Before staring molding, as shown in FIG. 20, 
the labels 46 and 47 are provided at the mold apparatus 
In the mold opening state. The label 46 is provided at 
the internal surface of the cavity pattern plate 15. The 
label 47 is provided at a surface facing to the mold core 

55 12, of the gate block 16. 
^ [0157] A fluid path 48 for adhering a label is formed 
inside of the cavity pattern plate 15 and the gate block 
16. A first end part of the fluid path 48 for adhering a 
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label is connected to an internal surface of the cavity 
pattern plate 15 and the surface facing to the mold core 
12 of the gate block 16. A second end part of the fluid 
path 48 for adhering a label is connected to an external 
wall part of the cavity pattern plate 1 5 so as to be con- 
nected to an evacuation apparatus such as a vacuum 
pump, and thereby air is evacuated from the second end 
part of the fluid path 48. Because of this, as shown In 
FIG. 20, the label 46 adheres to the internal surface of 
the cavity pattern plate 15. The label 47 adheres to the 
surface facing to the mold core 12 of the gate block 1 6. 
The fluid path 35 for ejecting, described in the first em- 
bodiment, may be used as the fluid path 48. 
[0158] After that, as described in the first embodi- 
ment, the mold closing process, the process of the filling 
of the molten resin 42, the mold clamping process or the 
like is implemented so that the molded article 41 is mold- 
ed. Because of this, the molded article 41 on which the 
labels 46 and 47 adhere can be molded in a body. 
[01 59] Next, a third embodiment of the present inven- 
tion will be described. Explanation of parts and action 
that are the same as the parts and action of the first em- 
bodiment will be omitted. FIG. 21 is a cross sectional 
view of a mold apparatus of the third embodiment of the 
present invention in a state where the molten resin is 
being filled in the cavity. 

[0160] Referring to FIG. 21 , in the third embodiment, 
the base part of the insert ring 1 7 is detachably fixed to 
the parting surface of the stripper plate 14 of the mova- 
ble mold 23 by a fixing member such as a bolt, a plate 
screw, or the like. Hence, even if the insert ring 17 is 
worn, it is possible to exchange the insert ring 1 7 easily. 
[01 61 ] The projection part of the insert ring 1 7 projects 
to the parting surface of the cavity pattern plate 15. As 
shown in FIG. 21 , it is preferable that a groove part be 
formed at the parting surface of the stripper plate 14 so 
as to receive the base part of the insert ring 17. 
[01 62] The insert ring receiving groove part 1 8 having 
a ring configuration is formed at the parting surface of 
the cavity pattern plate 15. The projection part of the 
insert ring 17 is engaged with the insert ring receiving 
groove part 1 8. The molten resin 42 filled into the cavity 
37 is prevented from leaking out from the parting sur- 
faces of the movable mold 23 and the stationary mold 
24 by the insert ring 17 and the insert ring receiving 
groove part 18, as well as concave and convex parts 
formed at the parting surfaces of the movable mold 23 
and the stationary mold 24, so that the occurrence of a 
burr is prevented. In addition, an end surface of a brim 
part of the molded article is blocked by the inner periph- 
eral surface of the insert ring 17. 
[0163] Next a fourth embodiment of the present inven- 
tion will be described. Explanation of parts and action 
that are the same as the parts and action of the first 
through third embodiments will be omitted. FIG. 22 is a 
cross sectional view of a mold apparatus of a fourth em- 
bodiment of the present invention in a state where the 
molten resin is being filled. 



[0164] In the fourth embodiment, the projection part 
having a ring configuration is fonned at the parting sur- 
face of the cavity pattern plate 1 5 of the stationary mold 
24 in a body. The projection part 1 7a projects to the part- 
5 ing surface of the stripper plate 1 4. Therefore, it is pos- 
sible to assemble the movable mold 23 and the station- 
ary mold 24 easily. 

[01 65] The ring receiving groove part 1 8 that is a con- 
cave groove forming part having a ring configuration is 

10 formed at the parting surface of the stripper plate 14 so 
as to engage with the projection part 17a. The molten 
resin 42 filled into the cavity 37 is prevented from leaking 
out from the parting surfaces of the movable mold 23 
and the stationary mold 24 by the projection part 17a 

15 and the ring receiving groove part 1 8, as well as concave 
and convex parts formed at the parting surfaces of the 
movable mold 23 and the stationary mold 24, so that iho 
occurrence of a burr is prevented. In addition, an end 
surface of a brim part of the molded article is blocked by 

20 the inner peripheral surface of the projection part 1 Ja. 
[0166] Next, a fifth embodiment of the present inven- 
tion will be described. Explanation of parts and action 
that are the same as the parts and action of the first 
through forth embodiments will be omitted. FIG. 23 is a 

25 cross sectional view of a mold apparatus of a fifth em- 
bodiment of the present invention in a state where tho 
molten resin is being filled in the cavity. 
[0167] In the fifth embodiment, a convex part 17b is 
formed at an external end part of the parting surface of 

30 the cavity pattern plate 15 of the stationary mold 24 in 
a body. The convex part 1 7b projects to the parting sur- 
face of the stripper plate 14. 

[0168] A concave part 18a is formed at an external 
end part of the parting surface of the stripper plate 14 

35 so as to engage with the convex part 1 7b. Since the con- 
vex part 1 7b and the concave part 1 8a are socket-spig- 
ot-connected to each other, the molten resin 42 filled 
Into the cavity 37 is prevented from leaking out from the 
parting surfaces of the movable mold 23 and the sta- 

40 tionary mold 24, so that the occurrence of a burr is pre- 
vented. In addition, an end surface of the brim part of 
the molded article is blocked by the inner peripheral sur- 
face of the convex part 1 7b. 

[01 69] Next, a sixth embodiment of the present inven- 
45 tion will be described. Explanation of parts and action 
that are the same as the parts and action of the first 
through fourth embodiments will be omitted. FIG. 24 is 
a cross sectional view of a mold apparatus of the sixth 
embodiment of the present invention in a state where 
50 the molten resin is being filled in the cavity. 

[0170] In the sixth embodiment, in-mold-labeling 
wherein labels 46 and 47, as shown in FIG. 19, are stuck 
on at the same time of molding the molded article 41 , is 
implemented. A character letter, orthe like is preprinted 
55 on the label 46 or 47. The label 46 has a curved surface 
similar to a curved surface of the side wall part of the 
molded article 41 . The label 47 has a configuration sim- 
ilar to a bottom surface of the molded article 41 . The 
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label 47 has a hole through which the molten resin 42 
Injected by the injection nozzle 32 is passed. Although 
only one of the labels 46 and 47 may be used in the 
second embodiment, a case where both of the labels 46 
and 47 are used will be described hereinafter. 5 
[0171] Before staring molding, as shown in FIG. 24, 
the labels 46 and 47 are provided at the mold apparatus 
in the mold opening state. The label 46 is provided at 
the internal surface of the cavity pattern plate 15. The 
label 47 is provided at a surface facing to the mold core 
12, of the gate block 1 6. 

[0172] In this embodiment, a spring 81 is provided be- 
tween the core pushing plate 1 3 and the stripper plate 
14 so as to expand the gap between the core pushing 
plate 13 and the stripper plate 14. The stripper plate 14 
is moved In the direction of the stationary mold 24 by a 
force applied by the spring 81 . Hence, as shown In Fl(3. 
24, in a relatively primary step of the mold closing proc- 
ess, the parting surface of the stripper plate 14 ap- 
proaches to the parting surface of the cavity pattern 
plate 15. Because of this, the label 46 that Is put in the 
cavity 37 is pushed in a direction of the gate block 1 6 by 
the stripper plate 14 so as to adhere to the internal sur- 
face of the cavity pattem plate 15. 
[0173] A fluid path 48 for adhering a label is formed 
Inside of the cavity pattern plate 15 and the gate block 
16. A first end part of the fluid path 48 for adhering a 
label is connected to an internal surface of the cavity 
pattem plate 15 and the surface facing to the mold core 
12 of the gate block 16. A second end part of the fluid 
path 48 for adhering a label is connected to an external 
wall part of the cavity pattern plate 1 5 so as to be con- 
nected to an evacuation apparatus such as a vacuum 
pump, and thereby air is evacuated from the second end 
part of the fluid path 48. Because of this, as shown in 
FIG. 20, the label 46 adheres to the internal surface of 
the cavity pattern plate 15. The label 47 adheres to the 
surface facing to the mold core 12 of the gate block 1 6. 
[01 74] After that, as described in the second embod- 
iment, the mold closing process, the process of the filling 
of the molten resin 42, the mold clamping process or the 
like is Implemented so that the molded article 41 is mold- 
ed. Because of this, the molded article 41 on which the 
labels 46 and 47 adhere can be molded in a body. 
[01 75] Next, a seventh embodiment of the present In- 
vention will be described. Explanation of parts and ac- 
tion that are the same as the parts and action of the first 
through sixth embodiments will be omitted. FIG. 25 is a 
cross sectional view of a mold apparatus of the seventh 
embodiment of the present invention in a state where 
the molten resin is being filled in the cavity. FIG. 26 is a 
cross sectional view of the mold apparatus of the sev- 
enth embodiment of the present invention in a mold 
opening state. 

[0176] In this embodiment, a cylinder apparatus 82 is 
provided at a side of a surface providing a mold of the 
stationary platen 22. The cavity pattem plate 15 can be 
moved in a direction of the movable mold 23 by the cyl- 



inder apparatus 82. The cylinder apparatus 82 is oper- 
ated by pressurized air or pressurized oil. 
[0177] The cylinder apparatus 82 includes a cylinder 
unit 82c, a piston 82a, and a piston rod B2b- The cylinder 
unit 82c is provided at the side of the suriace providing 
a mold of the stationary platen 22. The piston 82a is pro- 
vided in the cylinder unit 82c. The base part of the piston 
rod 82b is fixed to the piston 82a. A head end part of the 
piston rod 82b is fixed to the cavity pattern plate 15. In 
a case where the cylinder apparatus 82 is not operated, 
as shown in FIG. 25, the cavity pattern plate 15, the gate 
block 1 6 and the stationary platen 22 contact each other. 
[0178] Concave parts 15a and 16a are respectively 
formed, as under cut parts, at positions where the con- 
cave parts 15a and 16a face, of surfaces forming the 
cavity 37 of the cavity pattern plate 1 5 and the gate block 
16. Because of this, as shown in FIG. 26, a convex part 
41a is formed at the molded article 41, as a under cut 
pari projecting in a direction perpendicular to the open- 
ing and closing directions of the mold apparatus. 
[0179] As shown in FIG. 25, after the mold closing 
process and then the mold clamping process are imple- 
mented so that the molten resin 42 is cooled and solid- 
ified and the molded article 41 is molded, the mold open- 
ing process is implemented. In this case, the cylinder 
apparatus 82 Is operated so that the cavity pattern plate 
15 is moved in a direction of the movable mold 23 as 
shown in FIG. 26. Because of this, positions of the con- 
cave parts 1 5a and 1 6a provided at the surfaces forming 
the cavity 37 at the cavity pattem plate 1 5 and the gate 
block 1 6 are shifted in the opening and closing directions 
. of the mold apparatus. Hence, the molded article 41 is 
modified elastically, and thereby the convex part 41 a of 
the molded article 41 can be taken out from the concave 
parts 15a and 16a engaging with the convex parts 41a 
smoothly. 

[0180] Thus, in this embodiment, the cavity pattern 
plate 1 5 can be moved in the opening and closing direc- 
tions of the mold apparatus. Hence, even if the under 
cut part Is formed at a surface forming the cavity 37 at 
the cavity pattem plate 1 5 and the gate block 1 6, the 
mold article 41 can be taken out by the mold opening 
process without being damaged. 
[0181] Next, an eighth embodiment of the present in- 
vention will be described. Explanation of parts and ac- 
tion that are the same as the parts and action of the first 
through seventh embodiments will be omitted. FIG. 27 
is a cross sectional view of a mold apparatus of an eighth 
embodiment of the present invention in a state where 
. the molten resin Is being filled. 

[0182] In this embodiment, the mold apparatus in- 
cludes a mold core 12' of the stationary mold 24 provid- 
ed at a surface providing a mold of the stationary platen 
23, a core pushing plate 1 3', a stripper plate 14', a cavity 
pattern plate 15' of the movable mold 23 provided at a 
surface providing a mold of the movable platen 23, and 
a gate block 16'. The core pushing plate 1 3' is used for 
providing the mold core 1 2'. The stripper plate 1 4' is pro- 
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vided at the core pushing plate 13'. The gate block 16' 
is engaged in an inside part of the cavity pattern plate 
15'. 

[0183] As shown in FIG. 27, in the nnold closing state, 
a cavity 37' forming a configuration of the molded article 
is fonned by the mold core 1 2'. the stripper plate 1 4', the 
cavity pattern plate 15' and the gate block 1 6'. A runner 
hole 1 2a, where a hot runner 83 having a heating appa- 
ratus 84 is provided, is formed at the mold core 1 2'. The 
heating apparatus 84 such as an electric type heater 
heats the molten resin 42 flowing into the resin fluid path 
28. 

[0184] In the mold closing process, the molten resin 
42 injected from the injection nozzle flows into the fluid 
path 28 so that the designated amount of the molten res- 
in 42 can be filled into the cavity 37' between the mold 
core 1 2' and the gate block 1 6' during the process of the 
mold closing. After the designated amount of the molten 
resin 42 is filled inlo the cavity 37', the valve gate pin 38 
is advanced, and thereby, as shown in FIG. 27, the head 
end part of the valve gate pin 38 enters the gate hole 39 
so as to close the gate hole 39. 

[0185] In this case, the molten resin 42 is filled into all 
of the bottom part of the cavity 37' substantially perpen- 
dicular to the opening and closing directions of the mold 
apparatus. However, the molten resin 42 is not filled into 
a part distant from the gate hole 39 of the side wall part 
inclining against the opening and closing directions of 
the mold apparatus. That is, the side wall part has a por- 
tion where the molten resin is not filled at the time when 
the designated amount of the molten resin 42 is finished 
being filled. 

[0186] As shown in FIG. 27, in this embodiment, the 
bottom part of the cavity 37' is situated at a side of the 
movable platen (in a left direction in FIG. 27). The por- 
tion distant from the gate hole 39 of the side wall part is 
situated at a side of the stationary platen (in a right di- 
rection in FIG. 27). Hence, the gate hole 39 is positioned 
at a position corresponding to an inside surface of the 
bottom part of the container molded article. Because of 
this, the outside surface of the bottom part of the con- 
tainer molded article is made smooth without having a 
mark of the gate hole 39. Accordingly, it is possible to 
decorate with a pattern by printing for example. 
[01 87] Next, a ninth embodiment of the present Inven- 
tion will be described. Explanation of parts and action 
that are the same as the parts and action of the first 
through eighth embodiments will be omitted. FIG. 28 is 
a cross sectional view of a mold apparatus of the ninth 
embodiment of the present invention in a state where 
the molten resin is being filled in the cavity. 
[0188] In this embodiment, the convex part 12b is 
formed at a surface facing the gate block 1 6 of the sta- 
tionary mold 24 at the mold core 1 2 of the movable mold 
23, in a body. The concave part 1 2b projects to the gate 
block 1 6. The concave part 1 6b is formed at the surface 
facing the mold core 12 at the gate block 16 so as to 
engage with the convex part 12b. The number of the 



convex part 1 2b and the concave part 1 6b may be single 
or plural. Because of this, a piercing hole is formed at a 
position corresponding to the convex part 1 2b of the bot- 
tom part of the container molded article. Hence, this em- 

5 bodiment is proper for molding a container having a bot- 
tom part Including a piercing hole such as a flowerpot. 
[0189] The present invention is not limited to these 
embodiments, but variations and modifications may be 
made without departing from the scope of the present 

10 invention. 

[0190] For example, although the mold clamping op- 
erated by hydraulic driving is described in the above 
mentioned embodiment, the present invention can be 
applied to an electric type mold clamping apparatus. 

15 [0191] Furthermore, the present invention can be not 
only a horizontal setting type injection molding machine 
wherein the movable platen moves in a horizontal direc- 
tion but also a vertical setting type injection molding ma- 
chine wherein the movable plalen moves in a vertical 

^0 direction. 

[0192] In addition, the present invention can be not 
only an injection molding machine but also other kinds 
of molding machines such as a die-casting machine, an 
injection sealing press, or the like. 

■^5 [0193] Furthermore, the present invention can be ap- 
plied to a molding method of a resin molded article, in- 
cluding the steps of: filling a resin having high viscosity 
into the cavity in a state where there is a gap between 
a parting surface of the movable mold and a parting sur- 

30 face of a stationary mold; advancing the movable mold 
by an amount of compressed resin distance that is 3 
through 1 GO time of a thin-walled thickness of the mold- 
ed article; pushing the parting surface of the movable 
mold to the parting surface of the stationary mold; and 

35 thereby the molded article is molded. 

[0194] The present invention includes a molding 
method of a resin molded article by which it is possible 
for the amount of compressed resin distance in a case 
where the thin-walled thickness of the molded article is 

40 1 .5 through 3.0 [mm] to be 3 through 1 0 times the thin- 
walled thickness. The present invention also includes a 
molding method of a resin molded article by which It is 
possible for the amount of compressed resin distance 
In a case where the thin-walled thickness of the molded 

45 article is 0.2 through 1 .5 [mm] to be 1 0 through 1 00 times 
the thin-walled thickness. 

[0195] Furthermore, the present Invention includes a 
molding method of a container resin molded article hav- 
ing a deep bottom concave part having a side wall part 

50 having a thin wall. The present invention includes a 
molding method of a container resin molded article by 
using a resin having a melt viscosity higher than 3600 
poise, a melt flow rate (melt index) lower than 30, or an 
average molecular weight more than 24000. 

55 [0196] In addition, the present invention includes a 
molding method of a container resin molded article 
wherein an amount of compressed resin distance is de- 
termined based on a thin-walled thickness of the side 
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wall part and a viscosity of the resin. The present inven- 
tion also includes a molding method of a container resin 
molded article wherein a gate hole formed at a station- 
ary mold is closed by a gate pin when the movable mold 
is advanced. 

[0197] This patent application is based on Japanese 
priority patent applications No. 2001-359120 filed on 
November 26, 2001 and No. 2002-292472 filed on Oc- 
tober 4, 2002, the entire contents of which are hereby 
incorporated by reference. - 

Claims 

1 . A molding method of making a resin molded article 
by using a mold apparatus, comprising the steps of: 

a) starting filling resin into a cavity forming part 
of the mold apparatus before a mold closing 
process is finished; 

b) finishing the mold closing process after filling 
the resin into the cavity forming part of the mold 
apparatus is finished; and 

c) implementing a mold clamping process after 
the mold closing process is finished. 

2. The molding method as claimed in claim 1 , wherein 
the resin is filled into the cavity forming part by con- 
trolling a position of a screw of an injection appara- 
tus in the step a).. 

3. The molding method as claimed in claim 2, wherein 
the resin Is filled into the cavity forming part by ad- 
vancing the screw in the step a), and 

the screw is retracted after the resin is finished 
being filled into the cavity forming part. 

4. The molding method as claimed in claim 1 , wherein 
pressure of the resin in the cavity forming part is 
controlled by opening and closing a pressure valve. 

5. The molding method as claimed in claim 4, wherein 
the pressure valve is closed after the resin is fin- 
ished being filled into the cavity forming part, 

6. The molding method as claimed in claim 4, wherein 
the pressure valve is closed in the step c). 

7. The molding method as claimed in claim 4, wherein 
the pressure valve is opened in a case where the 
resin in the cavity forming part has a pressure value 
higher than a designated value. 

^ 8. The molding method as claimed in claim 1 , wherein 
the cavity forming part formed by the mold closing 
process includes a bottom part situated in a direc- 
tion substantially perpendicular to opening and 



closing directions of the mold apparatus and a side 
wall part that is thin-walled and inclining to the open- 
ing and closing directions of the mold apparatus. 

5 9. The molding method as claimed in claim 8. wherein 
the side wall part includes a portion where the resin 
is not filled at the time the resin is finished being 
filled. 

^0 10. The molding method as claimed in claim 9, wherein 
a label is placed in the cavity fonning part so that 
an in-mold-labeling process is implemented. 

11 . The molding method as claimed in claim 1 , wherein 
^5 the resin of an amount con-esponding to approxi- 
mately 1 00% through 1 50% of a capacity of the cav- 
ity fomiing part by the mold closing process is filled 
into the cavity forming part in the step a). 

20 12. A mold apparatus used for molding a resin molded 
article by using a stationary mold and a movable 
mold, comprising a cavity forming part forming a 
configuration of the resin molded article; 

wherein the cavity forming part includes a bot- 

25 tom part situated In a direction substantially perpen- 

dicularto opening and closing directions of the mold 
apparatus and a side wall part that is thin-walled 
and inclining to the opening and closing directions 
of the mold apparatus in a state where the move- 

30 able mold comes in contact with the stationary 
mold. 

13. The mold apparatus as claimed in claim 12, further 
comprising: 

35 

a resin fluid path where the resin flows to the 
mold apparatus; 

a gate hole fomning part connecting an inside 
part of the cavity forming part and the resin fluid 
40 path; and 

a gate pin. closing the connection provided by 
the gate hole forming, part. 

1 4. The moid apparatus as claimed in claim 13, wherein 
^5 the gate hole fonning part Is formed at the bottom 

part of the cavity forming part. 

15. A mold apparatus used for molding a resin molded 
article, comprising: 

50 

a stationary mold having a parting surface; 
a movable mold that advances to the stationary 
mold and has a parting surface coming in con- 
tact with the parting surface of the stationary 
55 mold by being pushed; 

a projection part that is provided at one of the 
parting surfaces and has a ring configuration; 
and 
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a concave groove forming part that is formed at 
the other one of the parting surfaces, receives 
the projection part, and has a ring configura- 
tion. 

5 

1 6. The mold apparatus as claimed in claim 1 5, wherein 
the projection part forms an insert ring including a 
base part provided at the one of the parting surfac- 
es. 

10 

1 7. The mold apparatus as claimed in claim 1 6, wherein 
the insert ring Is made of a softer material than ma- 
terials of the stationary mold and the movable mold. 

18. The moid apparatus as claimed in claim 1 5, wherein 15 
the projection part is formed with the one of the part- 
ing surfaces In a body. 

19. The mold apparatus as claimed in claim 1 5, wherein 

the projection part is detachably provided at the 20 
parting surface. 

20. A resin molded article made by a method compris- 
ing the steps of: 

25 

a) starting filling resin Into a cavity forming part 
of the mold apparatus before a mold closing 
process is finished; 

b) finishing the mold closing process after filling 
the resin into the cavity forming part of the mold 30 
apparatus Is finished; and 

c) implementing a moid clamping process after 
the mold closing process is finished, 

21. A resin molded article molded by an injection mold- 3s 
ing machine, comprising: 

a configuration of a container having a concave 
part having a thin-walled thickness of 0.2 mm 
through 3.0 mm. 40 

22. A resin molded article made by a mold apparatus, 
comprising 



534 A2 34 

where the resin is polyethylene terephthalate, 

wherein Z Is defined as a resin fluid length 
from a resin supplying part to a part farthest from 
the resin supplying part in a cavity forming part 
forming the configuration of the molded article in the 
mold apparatus, and 

T is defined as a thin-walled thickness of the 
resin molded article. 

23. A molding machine having a mold apparatus used 
for molding a resin molded article by a stationary 
mold and a movable mold thereof, 

wherein the mold apparatus comprises a cav- 
ity forming part forming a configuration of the resin 
molded article, and 

the cavity forming part Includes a bottom part 
situated in a direction substantially perpendicular to 
opening and closing directions of the mold appara- 
tus and a side wall part that is thin-walled and In- 
clining to the opening and closing directions of the 
mold apparatus In a state where the movable mold 
comes In contact with the stationary mold. 

24. A molding machine configured for resin molding by 
a mold apparatus, 

wherein the mold apparatus comprises: 

a stationary mold having a parting surface; 
a movable mold that advances to the stationary 
mold and has a parting surface coming contact 
with the parting surface of the stationary mold 
by being pushed; 

a projection part that is provided at one of the 
parting surfaces and has a ring configuration; 
and 

a concave groove forming part that is formed at 
the other one of the parting surfaces, receives 
the projection part, and has a ring configura- 
tion. 



a configuration of a container having a concave 
part inside thereof, and 

100 through 400 of Z/T of the container in a 

case where the resin is polystyrene, 

110 through 400 of Z/T of the container in a 

case where the resin is polystyrene having an ^0 

endurablity against impact, 

120 through 400 of Z/T of the container in a 

case where the resin Is polypropylene, 

70 through 300 of Z/T of the container in a case 

where the resin is high density polyethylene, 55 

80 through 300 of Z/T of the container in a case 

where the resin Is low density polyethylene, and 

50 through 250 of Z/T of the container in a case 
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FIG.2 RELATED ART 
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